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Avance 400 MHz spectrometer operating at 100.6 MHz.
Solid-state diffuse reflectance Ultraviolet-visible spectroscopy (UV-DRS) analysis:
Solid-state diffuse reflectance Ultraviolet-visible spectroscopy (UV-vis) spectra of the as pristine COF powders and starting monomers have been collected on Varian Cary 300 UV-Vis Spectrophotometer.
Physisorption measurements:
N2 and Ar sorption measurements were performed on a volumetric sorption instrument (AutosorbiQMP).
Prior to the gas sorption studies of COFs, the samples were dried under a dynamic vacuum (<10 -3 Torr) at room temperature (RT) followed by heating 150 °C for 24 h. Using the Ar adsorption isotherms, the surface areas were calculated over a pressure range 0.010.9 = p/p0 using Brunauer-Emmett-Teller (BET), and pore size distributions were calculated using the quenched solid density functional theory (QSDFT) method on the Ar adsorption branch.
Fluorescence Emission Spectroscopy:
Fluorescence emission was measured with a Fluoromax-2 spectro-fluorometer (Horiba Jobin Yvon, Bensheim, Germany). Slits were set to 4 nm for excitation and 2 nm for emission, while the integration time was 0.5 s and the increment 1 nm. The sample was excited at 365 nm, and emission spectra were recorded in a suitable range centred around the emission maximum between 370 and 700 nm.
Section S2. Synthesis of organic linker, model compound and V-COFs:
Scheme S1. Synthetic scheme for the preparation of 2,4,6 trimethyl s-triazine.
Synthesis of 2,4,6 trimethyl s-triazine:
The synthesis of 2,4,6 trimethyl s-triazine was adapted from a reported procedure. [2] To prepare the free base, 17.28 g (0.14 moles) of ethyl acitimidate hydrochloride was added quickly at 20-25 °C to a vigorously stirred mixture of 40 mL of methylene dichloride and 31.8g (0.23 moles) of potassium carbonate saturated solution in water. After 10 min., the organic phase was collected and the aqueous phase was extracted 2-3 times with 50 mL dichloromethane. All the extracts were combined and dried over anhydrous sodium sulphate. The solution was filtered and then stripped of solvents on a rotary evaporator to a concentrated solution. To this solution 1.8 mL of glacial acetic acid was added slowly (20-30 min) and the temperature was held at 25 o C for 1 hour. The mixture was then allowed to stand for 1 day. The reaction mixture was then stripped of solvents and the residue was diluted by adding dichloromethane. The solution was filtered from crystalized acetamidine acetate and residual acetic acid was neutralized with a concentrated aqueous potassium carbonate and dried with sodium sulphate. The solution was then stripped of most of the solvent and then kept at room temperature for the evaporation of the rest to finally get a solid. After solvent evaporation colourless crystals of 2,4,6 trimethyl s-triazine were obtained after purification by sublimation. Sublimated crystals were also submitted to determine the single crystal x-ray structure. was adapted from a reported procedure. [3] A 25 mL round bottom flask was charged with 61.5 mg (0. After four days, the autoclave was cooled down and the formed precipitate was collected by filtration and thoroughly washed with water, methanol and acetone. V-COF-1 was obtained as a (fluffy) yellow powder after a further drying step under vacuum at 100 °C .
Isolated yield: 83% (45 mg)

Synthesis of V-COF-2:
A teflon-lined steel autoclave (23 mL) was charged with 2,4,6 trimethyl s-triazine (TMT) (19.68 mg, 0.16 mmol), 1,3,5-tris(4-formylphenyl)benzene (TFPB) (62.46 mg, 0.16 mmol), NaOH (30 mg), methanol (8mL) and mesitylene (8mL). The autoclave was sealed and placed in a preheated oven at 180 o C for 4 days. After four days, the autoclave was cooled down and the formed precipitate was collected by filtration and thoroughly washed with water, methanol and acetone. V-COF-2 was obtained as a (fluffy) yellow powder after a further drying step under vacuum at 100 °C. 
Section S4. Structure Modeling and Atomic Coordinates of V-COFs:
Structure models were generated using the Material Studio Modelling 5.0 package. [4] Geometry optimization was performed using the Forcite module and UFF forcefield. [5] Full profile pattern fitting (Pawley) was performed against the experimental powder pattern using the Reflex module. 
